Background: Increasing the number of qualified people, including school students who can play a significant role in first-aid (FA) and basic life support (BLS) arena is a public health demand. Aim: To assess the awareness of Saudi secondary school students regarding FA and BLS. Methodology: 360 male secondary school children in Taif, Saudi Arabia were surveyed. Results: The mean students' age was 17.4 ± 1.21 years. The mean participants' FA knowledge score was 64.8% ± 11%. Generally, trained students reported both better FA knowledge and skills than untrained counterparts; for 79.6% trained-compared to 53.7% untrained-students recorded such score > 70% [χ 2 (df 1) = 11.60, p < 0.001]. The younger the age was, the higher opportunity to record a high score (>70%) [62.3% <17 y vs. 49.3% ≥17 y, χ 2 (df 1) = 5.90, p = 0.02] was. Trained students better deal with critical cases, bleeding and bodily injury compared to untrained peers [89.8% vs. 55.9%, χ 2 (df 1) = 20.3, p < 0.001; 83.7% vs. 58.2%, χ 2 (df 1) = 11.62, p = 0.04; 81.6% vs. 67.2%, χ 2 (df 1) = 4.13, p = 0.04, respectively]. Only 37.2% of schools had FA incorporated in the education curriculum. Eventually, FA training and the presence of FA group were significant predictors for improved FA knowledge among students [odds ratio (OR) 3.35, 95% CI 1.60 -7.06; OR 2.28, 95% CI 1.34 -3.95, respectively). Conclusions: First-aid training is crucial to enhance school children's FA skills and to thrust their contribution to health emergency control efforts. Incorporating FA training within the educational curriculum of Saudi schools is a step forward to disseminate FA message in the community.
Introduction
First aid is the provision of limited care for an illness or injury, which could be provided, usually by a lay person, to a sick or injured patient until definitive medical treatment can be accessed, or until the illness or injury is dealt with (as not all illnesses or injuries will require a higher level of treatment) [1] . It generally consists of series of simple, sometimes life saving, medical techniques, which an individual, either with or without formal medical background can be trained to perform with minimal equipment. First aid applies to a broad range of medical situations and consists both of specific knowledge and skills (e.g., what to do for each type of injury or illness) and the ability to assess a situation and make appropriate decisions, (such as when to call for emergency medical assistance) [2] . There is also a broad category in which FA literally means providing the FA, e.g., initiating a procedure such as cardio-pulmonary resuscitation (CPR) or defibrillation for a heart attack, which will be taken over by medical professionals as soon as they become available. This is classic FA [3] . Much of FA is a common sense, and people are almost certain to learn some elements as they go through their life, (e.g., knowing to apply an adhesive bandage to a small cut on a finger) [4] . However, effective life-saving FA requires hands-on training by experts, especially where it relates to potentially fatal illnesses and injuries, such as those requiring CPR, as the procedures may be invasive and bring a risk of further injury to the patient [5] . A FA kit is a collection of supplies and a variety of equipment that may include bandages for controlling bleeding, personal protective equipment (PPE) such as gloves, a breathing barrier for performing rescue breathing, and sometimes instructions on how to perform first aid [6] . Knowledge of FA measures is important for every individual at every age, including school children [7] . In the developed countries, people are learned to call specific numbers, e.g., 911 in the USA, however the situation is different in many developing countries where awareness of the community is not as appropriate. Because children spend considerable time at school when they are not with their families, situations requiring FA often are encountered out there. The educational environment at schools facilitates teaching and training in different topics such as FA. Further, students represent good source of information that can be transformed to the community. Therefore, many studies have emphasized that teaching basic FA should be compulsory in all schools [8] [9] . The issue is that school children are highly exposed to emergency situations because of increasing activity. Particularly adolescents and secondary school-age students (equivalent to high school) are at greater risk of emergency situations and accident incidents with the severest consequences [10] [11] , perhaps due to an increased tendency of involvement into riskier physical behavior and strenuous violent acts. Historically, FA training of voluntary laypersons was introduced in England about 120 years ago. At that time, like today, the purpose of the training was to teach life-saving techniques that would help avoid worsening of the situation for an injured person, and to facilitate future recovery [12] . Early FA may have a secondary, preventive effect although it does not prevent crashes or strokes; in some cases, it may alleviate the consequences of the these emergencies [13] .
The precious time saved onsite: Undoubtedly, assistance given during the first few minutes after a crash often is of great importance for those who are injured, especially in terms of future health and quality of life [14] . A considerable amount of time may pass before an ambulance and professional rescue personnel arrives. Thus, it is imperative that bystanders have both the confidence and the knowledge to correctly administer first aid to the victims [15] . Without prompt life-saving assistance, an injured person may die for a number of reasons, such as airway obstruction or other causes correlated to pre-hospital death following trauma [16] . At some of the emergency sites, no FA is given because none of the bystanders could or wanted to provide such assistance. This means that a number of critical cases did not receive the help they needed, e.g., because bystanders had inadequate knowledge of emergency care [17] . On the other hand, bystanders may hesitate to offer FA due to insufficient knowledge or the fear of making things worse and believing that an ambulance will arrive soon, or that apprehensions may become manifest that they will be exposed to agents that cause infectious diseases, such as human immunodeficiency virus (HIV) [18] .
Importance of training the skills of first aid: It is ascertained that properly administered FA-restoration of upper respiratory tract patency, pulmonary-circulatory resuscitation, massive internal bleeding arrest, placement of the victim in safe position-may save the lives of many victims of accidents. It is crucial that everybody should know FA principles and administer it before paramedics arrive [19] . As it was proven that for most causes of sudden unexpected death, a bystander's ability and willingness to perform CPR will increase the chance of the victim's survival. For out-of-hospital cardiac arrest, bystander CPR increases the likelihood of survival two to three times [20] , and for drowning, CPR may be all that is required to resuscitate the victim. The bystander CPR in first minutes after cardiac arrest appears to be a crucial component of the chain of survival because failure of the circulation for 5 -6 minutes will lead to irreversible cerebral damage and death [21] . Training of life-sup-porting first-aid (LSFA) in the undergraduate phase might prove a useful means of increasing cardiac arrest survival rates. In a study from Austria, it was found that training is a feasible proposition for as young as 9 -12-year olds who might well be in a position to save the lives of cardiac-arrest victims. And it was recommended that future training sessions should determine the impact of repeated courses and the findings should be used to convince politicians and administrators of the need of LSFA training as a mandatory subject in schools [22] .
Scholastic curricula and students' knowledge about first aid: Life-threatening emergencies can occur in any school, at any time. They can be caused by injuries, violence, pre-existing health problems, and other unexpected events. They can affect students or the adults who teach and supervise them. At the same time, schools now employ no nurses, leaving teachers, and other staff in charge of first aid before the arrival of emergency medical services personnel. It has been calculated that, on average, 20% of the population should be trained to provide FA, if a significant reduction of mortality is to be achieved. However, wide dissemination of the principles of emergency care poses a series of difficulties [23] . Many studies have been carried out on FA knowledge and attitude among secondary school students. Goniewicz, et al. [19] have conducted a study on 642 Polish high school children in 2002. Only 21% could undertake FA procedures at accident site, and as much as 67% admitted that their FA skills were insufficient. On the other hand, most (80%) children knew how important FA was. Eventually, the study recommended that training should start in primary schools and continue in adult life and in the place of work. And it was recommended that FA training should be conducted by physicians using the most modern educative devices. Working on the same FA knowledge area, Sosada, et al. in 2002 [21] recruiting both students and teachers found that only 7/277 (2.5%) of surveyed children achieved an excellent result, 57 (20.6%) achieved a good result and 163(58.9%) represented inadequate level of knowledge. Importantly, none of surveyed teachers achieved an excellent result. Parnell and collaborates [24] conducted a study to assess the attitude towards and knowledge of CPR among 494 high-school students 16 -17-years of age in New Zealand. Poor theoretical knowledge (mean score 5.61 ± 2.61 out of a maximum score of 18) was recorded. Although there was no difference between male and female students, those who received previous FA training (70%) significantly scored 6.04 ± 2.56-vs. 4.91 ± 2.24 knowledge sore for untrained counterparts.
From the academic standpoint, most FA courses are designed in such a way that they better suit people who are well-educated. Indeed, this is supported by several of the findings, e.g., the responses indicating that persons with a university education had been more apt to take action at crash sites and also had had most use of their FA skills. Perhaps, the courses should be altered so that they fit the needs of persons with different levels of education [17] . As a partial solution, several attempts are tried, worldwide, one of which is what was documented in Italy, where training course on FA have been designed for children aged 8 -11 years in their last three courses at primary school. The course covers both theoretical and practical training, and the assessment of its impact revealed that it was successful in improving knowledge and skills of the students regarding FA. It was emphasized on the necessity for integration of the subject into the core curriculum of primary schools, extended to higher school levels, which could help in disseminating the culture of emergency care in the general population [25] . Earlier, in a study conducted in England, it was ascertained that in order to maximize the number of potential providers of CPR in the community, the program of basic life support (BLS) training should be included within the school curriculum [26] . In New Zealand, too where the resuscitation skills such as CPR are taught as an optional offering, a study to assess the impact of the program revealed a significant difference between those who chose the enrollment of the program and those who did not. The recommendation was that greater funding is needed for resuscitation/ FA learning and that the subject must become a compulsory rather than optional component of the school curriculum [27] . Also in Canada, where different models were tested for training students about FA, it was concluded that instituting a mandatory video-assisted CPR program in the junior students' system and in high schools and colleges throughout the world, would be a cost-effective way to train massive amounts of young people in CPR [28] . On the same line, not only the stress on teaching students FA is crucial but also the training of teachers, whose training was emphasized in Turkey, simultaneously. Doing so, it was found that the teachers did not have enough knowledge about first aid and it was recommended that training program on first aid targeting school teachers should be established and incorporated in the curriculum of the teachers' preparation [29] . In an interesting endeavor in Ireland to benefit from the basics of the "ABC for life" (airway-breathing-circulation) program which was designed to facilitate the wider dissemination of BLS skills in the population [30] , a follow up assessment demonstrated that using this program for 10-12-year old children enables performing and retaining these vital skills, thanks to the use of a pyramidal teaching approach involving medical students and teachers. The lesson learnt is that previously trained teachers by medical students can teach BLS effectively to their primary school children, an experiment that could be extended to involve other school children in all stages. Similar studies concluded that the systematic solution for improvement of the knowledge of rules of giving FA should be adopted first educating teachers on FA skills, e.g., through senior medical students, who in turn would be in a position to educate and train their students on the same skills with a high degree of efficiency and a favorable outcome [31] . In parallel to school education, educating the public about FA and optimum actions in response to emergency especially in high risk populations and hazardous settings, e.g., throughout the media and public means of communication is worth the investment. In a country such as Cambodia where the risk of burns is a public health problem and an estimated 20,000 burns and 2000 related deaths occur annually, TV messages targeting the preventive measures and first aid procedures to help victims were broadcasted [32] . Assessing the impact of those messages revealed that they had a positive impact on the knowledge of the viewers, including youngsters especially when the messages were being delivered by physicians, who recommended that a televised burn prevention campaign could be an effective method to improve their knowledge, especially if it was endorsed by an authority figure.
In Saudi Arabia, the awareness of the public and risk groups of first aid and BLS has not been satisfactorily tackled. In particular, there is a scarcity of research, if any, to measure and evaluate secondary school students' FA knowledge and skills. Therefore this study would be undertaken to assess the awareness of Saudi students exemplified by Taif secondary school students regarding the administration of first aid and BLS measures. Factors affecting knowledge and attitudes of the target population regarding FA would be identified. Bridging this gap in knowledge, alongside with the fact that this population group has more exposure to situations that require FA knowledge, e.g., due to higher outdoor activities, not only helps them adopt a preventive behavior to emergency occurrences but share educating their families and peers and hence add a significant input to the efforts paid to alleviate the burden of emergency incidents in the students' Saudi community.
Methodology
This study was undertaken at male secondary school setting in central Taif city, western Kingdom of Saudi Arabia (KSA) province. Taif public school system in central Taif (zip code 21944 KSA) is divided into four educational districts, north, east, south and west. As of 2010, the number of registered secondary school students in central Taif was 11,218 students, 6662 boys in 16 schools, and 4558 girls in 13 schools. The KSA public school education system is based on separated "boys" and "girls" schooling on the KSA jurisdiction. According to the study design, only secondary school "male" students (accounts more than 5% of central Taif secondary school population) with age range between 15 and 19 years would be sampled for the study. [Sampling size (n) calculation was based on assuming a 95% confidence interval (CI) with a degree of precision 5% of first aid knowledge level at 35%, yielding n = 349, raised up to 420 to compensate for uncompleted questionnaires, drop-out or other events leading to exclusion from the study]. The general secondary education in Taif, as in Saudi Arabia encompasses four grades: first, second, third, and fourth (equivalent to K9-12). As of 2012, this study year, each secondary school had 416 students on average; each school had an average of 104 students in each grade and an average of 4 classrooms per grade. The average capacity of a classroom was 26 students, all grades. A cluster of 16 classrooms was randomly selected from boy schools, whereas one classroom was selected from each grade of one school which had been randomly selected from each district. A total of 420 students were invited to take part in the survey to measure their knowledge, attitude and skills of FA aid and BLS.
A predesigned instrument validated in Arabic language was used to collect the required study data. (In developing the questionnaire, the investigators tended to first examine published studies of similar topics. However, there was no available complete "standard questionnaires" that can be used in the current study. Therefore, the questionnaire meant to address different items from the literature review. The proposed questionnaire was then reviewed by a panel of a community and family medicine experts and its face, construct, criterion, and content validity all evaluated until fully validated instrument has become on hand). The questionnaires consisted of 37 questions in 6 scales, including a) demographic criteria, e.g., age, parents' level of education, economic status as expressed by monthly income in Saudi Riyals (SR), (exchange rate 1SR = $2.7) of family members residing at the same address from all sources, b) first aid and BLS level and quality of knowledge, e.g., definitions, basic physiological measurements, FA kit content (bandages, gloves, others), with a subscale on sources of information on FA whether books, articles, television, internet, c) awareness of the first aid capabilities at school, d) first aid and BLS practice and skills, e.g., dealing with an bodily injury, bleeding, chocking, e) attitude to FA and willingness to provide assistance in emergency situations, e.g., arrest, road traffic accidents (RTAs), and f) first aid training and FA procedures. Other than being a male secondary school student and a resident of Taif, no student would be excluded from the study. However in order to be included in the analysis, only returned questionnaires with 80% or more valid answers would be entered. In preparation for the study, a pilot administration had been conducted to assess the questionnaire's test-retest reliability. Fort-two secondary students from Taif central schooling system were given the questionnaire to respond to (response-a). The same questionnaire was re-administered by the same group one week later (response-b). A panel of juries (four public health and family medicine specialists) was selected to judge the responses. Test-retest reliability of the pilot questionnaires was calculated to assess the temporal stability of the utilized questionnaire items, using Spearman rho. Obtained correlation coefficients for each pair of items (response-A and response-B) were all significant on all correlations (p < 0.05) and reflecting moderate-strong correlation ranging between 0.67 -0.93. (Examples are as follows: FA box content: rho = 0.83, p < 0.05, FA definition: rho = 0.67, p < 0.05, pulse rate rho = 0.78, p < 0.05, providing assistance to injured person rho = 0.69, p < 0.05 y, handling bleeding: rho = 0.71, p < 0.05, handling checking rho = 0.68, p < 0.05). Further, an acceptable-strong reliability evidence for the questionnaire's items was found: reliability alphas 0.78 for FA knowledge, 0.83 for attitude, 0.76 for practice, and 0.91 for training scales. Modifications of the questionnaire were done based on the pilot testing results. The questionnaire takes 25 -30 minutes to complete. A clearance was obtained from the research and ethics committee of the department of education in Taif before the study. Onsite, each participant was informed about the aim of the study prior to the completion of questionnaire. It was made clear that participation was voluntary. We have also stressed the anonymity and confidentiality of any collected information, and that only generic outcome data might be disseminated in scientific settings. A verbal consent from each participant was considered a personal permission to participate in the study. A questionnaire scoring was based on the following rules: items with "yes /no/to some extent" answers are given "2" scores for "yes" "0" score for "no" and "1" for "to some extent". The same scoring system was given to items with "yes", "no", and "do not know" options. According to this system, the maximum score was 35. Generally, students who score less than 21 out of 35 (<60%) on the administered questionnaire were considered "poor", those who scored between 22 and 28 (60% -80%) were considered "fair", and those who scored 28 or more (≥80%) were considered "good" on FA knowledge and skills. However, following the cross-sectional survey, students were split into 2 groups; those with tendency for poor-fair knowledge (<70% positive answers) and those with tendency for more favorable knowledge (≥70% positive answers). Particular variables that contribute to the lower level of poor FA knowledge were studied among those nested two groups. (This approach aimed to provide information on factors of particularly higher risk potential upon the students' level of knowledge). Collected data were verified, variables coded and entered to a Microsoft (MS) program with adequate backup. Both categorical variables (i.e., closed-ended questions offering fixed responses), and continuous variables (open ended questions the answers to which require quantities) were handled. Descriptive statistics, e.g., numbers, proportions, mean ± standard deviation (SD), all were displayed, as appropriate. Analytically, statistical techniques were used, as appropriate. For the association between categorical variables, e.g., the influence of previous FA training on the level of knowledge of first aid and BLS among participants could be measured using the Chi square (χ 2 ) test of independence, or Fisher's exact alternate, where appropriate. In the analysis, the study population sample may often be stratified by age groups as less than 17-and more or equal to 17 years of age. The "Statistical Package for Social Sciences" (SPSS) software for Microsoft-version-20 was used for the analysis. All tests were conducted at level of significance α = 0.05; results with p-values < 0.05 will be considered statistically significant.
Results
Out of 420 questionnaires distributed, 360 questionnaires submitted valid responses (≥80% valid responses to the questionnaire items), making a response rate of 85.7%. Three main compartments are addressed in the results section: demographic findings, knowledge of respondents about first aid in association with the FA training status and other characteristics, and the source of first aid information as was addressed by the students. Table 1 displays the distribution of the study group by the demographic and socioeconomic traits of interest. Almost two thirds of the students aged less than 17 years with mean ± SD =17.24 ± 1.21 years, and the majority (73.9%) were Saudis. More than half of the students' parents (55.3%) had a higher than intermediate qualification. One third of the students (33.1%) came from families with monthly income less than SR 5,000, and only 22.5% of students came families with monthly income ≥ SR 10,000 ( Table 1) . Table 2 demonstrates that as little as 49 (13.6%) students had ever attended previous training courses in first aid. Also, 93 (25.6%) of surveyed students indicated that there is FA group in their schools. Table 3 describes the knowledge of the students about some items of the basic information in FA, given their training status. It shows that a significantly higher frequency among the previously trained students (34.7%) than the untrained students (20.3%) of correctly defining first aid [χ 2 (df = 1) = 5.1, p = 0.024]. Also, it was found that almost all the trained students (98%) correctly know the contents of the first aid box as opposed to 86.2% of the untrained, and this difference is statistically significant [χ 2 (df 1) = 5.48, p < 0.024]. The overwhelming majority of the trained students (95.9%) significantly know the Red Crescent (the Red Cross equivalent working in Saudi Arabia) telephone number, compared to 75.6% of the untrained student group [χ 2 (df 1) = 10.33 p < 0.001]. When asked about the vital signs rates it was observed that the frequency of the trained students, e.g., who know the normal pulse rate in adults almost doubled that among untrained students (34 Table 3) . Meanwhile, less than half of students (43.6%) pointed out that there are FA boxes in their school. Generally, the minority of the students (21.4%) indicated that they have adequate knowledge about first aid.
Generally, the majority of the FA-trained students (89.8%) significantly had the perception that they know how to deal with critical cases compared to 55.9% of untrained peers [χ 2 (df 1) = 20.3, p < 0.001] ( Table 4) . Also, it was observed that a significantly higher frequency of the trained students (46.9%) than the untrained ones (19%) knew how to measure pulse rate [χ Particularly 83.7% of trained subjects reported familiarity with dealing with bleeding incidents vs. 58.2% untrained subjects who did not know how to do so [χ 2 (df 1) = 11.62, p = 0.04]. Likewise, 81.6% of participants reported positive response to asking about dealing with an injured person compared to 67.2% [χ 2 (df 1) = 4.13, p = 0.04]. Dealing with chocking was among the FA knowledge level areas where previous training on first aid had a positive influence upon [59.2% of trained had sound choking knowledge, 36.6 did not, χ 2 (df 1) = 9.04, p = 0.003]. Nevertheless, it was noticed that there were no significant difference between the trained and untrained students as regards their knowledge about dealing with epistaxis, cotton use in wound, dealing with heart attack, dealing with diabetic patients and dealing with cases in RTAs (Chi-square tests and p > 0.05 for all those analyses] ( Table 4) . Table 5 describes the variation in level of FA knowledge score according to the factors that most likely af- fecting the students' FA knowledge and performance. Two score levels are examined: lower score equivalent to <70% and higher score equivalent to ≥70%. Expectedly, a higher proportion of FA-trained students (79.6%) were among the higher score category in comparison to 20.4% trained peers who were among the <70% score category [χ 2 (df 1) = 11.60, p < 0.001] ( Table 5) . Meanwhile, younger students (<17 years) generally had a higher score (62.3%), in comparison to older colleagues (49.3%) [χ 2 (df 1) = 5.90, p = 0.02]. Also, it was remarked that students who are living in rented houses were among the group which achieved a higher score (61.5%) than those who are living in owned houses (50.5%) [χ 2 (df 1) = 4.55, p = 0.03]. Neither the nationality nor the parents' education or the family income had a significant effect on the FA-knowledge score of the students. Knowledge-wise too, the preliminary data analysis revealed that the main sources of information about FA as indicated by the students was the TV marked by more than half of the students (56.4%), followed by the parents (43.4%), books (39.2%) and teachers (33.6%). The least likely source of information was the brochures (15%).
When they were asked about the preferable sources of information about FA, the majority of the students (73.6%) replied that they prefer to get their information from physicians followed by nurses (19.4%), TV and books (13.9%). The least preferable source for information about first aid was the newspapers (11.1%). Regarding the presence of FA materials in the school curriculum, 37.2% of the students pointed out that there was such materials in their school curriculum and as much as 62.8% marked otherwise. In response to items about suggestions to improve their knowledge about FA, two thirds of the students (66.1%) suggested the need for presence of nurses in their schools. Furthermore, the majority of the students (81.1%) pointed out to the necessity of community education in the field of first aid. More than one half of the students (56.1%) thought that adding first aid in the curriculum would improve their knowledge.
To summarize important predictors of the students' FA knowledge, a multivariate regression model including significant factors affecting the outcome variable, i.e., level of knowledge of the students, has been constructed ( Table 6) . Significantly entered predictors included 1) first aid training which was the chief predictor for improving the knowledge of the students [regression coefficient (ß) = 1.21, standard error (SE) = 0.38, 95%CI 1.60 -7.06], 2) the presence of first aid group in the schools (ß = 0.82, SE = 0.38, 95% CI 1.34 -3.96), 3) housing which was the least effective predictor in the model, so that ownership of the house had a regression coefficient of 0.5 ± SE 0.23, 95% CI 1.05 -2.6 ( Table 6 ).
[NB. The 95% CI of each predictor's coefficient contains a range of the odds of the likelihood to report a change in the outcome as a result of a unit change in the corresponding input predictor. For instance, FA -trained students are 1.6 -7.06 times prone for a positive 1.21 change in FA knowledge. In order to obtain the exact odds ratio (OR) for such relationship not just the range, OR simply = exponent ß training = e 1.21 = 3.35. This means that FA-trained subjects are 3.35 times more prone to report an improvement in their level of FA knowledge (notice that 3.35 lies in the range of the 95%CI 1.60 -7.06). (The same algebraic technique could be applied to conclude the exact ORs for other predictors. In the model, too, there was a significantly strong correlation between the predictors and the outcome variable "improvement of FA knowledge" [correlation coefficient (r) = 0.83, p = 0.02]. Further, 69% of the change in the outcome variable could be explained by the model (r 2 = 0.69).
Discussion
This study comprised a group of secondary school students in Saudi Arabia. Their age ranged between 15 -19 years. Almost half of the students' parents had more than intermediate education and almost one third of them were in families with less than 5000 SAR of a monthly income. The students' interest in first aid as recognized by this work has been found modest. For instance, a few students have previously attended first aid training courses, and awareness of the presence of first aid group in the schools was reported by only one fourth of the study population. Information that were significantly known by previously trained students more than untrained students include definition of FA, content of FA box, Red Crescent number, normal pulse rate and normal adult BP range. Well, it may sound logic to depict such a higher proportion of correct BP information answers (39.4%) in FA-trained students compared to only 8.4% correct responses about this basic physiological measurement in the untrained; however, in a community with high prevalence of hypertension like Saudi Arabia [33] , we expected to find a higher proportion of individuals regardless their FA education status who show better awareness of such basic BP information. Apparently, the FA climate in Saudi schools implies that FA does not gain the due attention of the local school network management, yet. And this is also indicated by a number of the educational components, including the students, and probably the teachers and other stakeholders who are not adequately prepared for dealing with FA and BLS on a firm basis. This impression would be further augmented by the broader recognition that FA learning is not mandatory in the Saudi education system, until the time of this report, and is only accessed as a voluntary or an extra-curricular student activity. Also perhaps this explains why only about one third of the students recognize the presence of any FA materials in their learning program. Regardless the presence or absence of FA and BLS on the schools' core curriculum, the analysis conducted by us frequently reveals a multitude of favorable impacts of FA training upon FA measures among the studied student population. For instance, the level of FA familiarity and skills handling vital tasks such as dealing with critical cases or measuring pulse and BP was significantly more prominent in the FA-trained students than the untrained counterparts. The same trend was observed in dealing with bleeding incidents, injured persons and chocking events. In contrast, some other important information such as dealing with epistaxis, heart attacks, diabetic patients or rescue actions to RTA victims, all were equivalently unsatisfactory in both trained and untrained students, perhaps a repercussion of the lack of the FA training programs in explaining these issues. Such equivocal degree of success and failure in FA attention of schools in KSA may emphasize the impression that a widespread and efficient FA learning in the country's education arena has not yet reached its desirable standard. Despite the view of international resuscitation councils that the teaching of resuscitation in schools should be regarded as a primary educational strategy to achieve widespread learning of CPR [34] , the current study de-monstrates that as little as 13.6% of students attend training in FA. The humble level of FA-preparedness among our students cannot be blamed utterly on the students' part; most of them (78.6%) do admit that they have inadequate knowledge about FA, nonetheless most of them probably would like to learn FA and related measures on sound regular basis [19] , and all they need to bridge this gap is to receive the due support from the school, particularly envisioning FA and BLS as a core education requirement, same as other basic science, math or language courses. In a report on the optimum design and delivery of FA and common health emergency measures courses, it was recorded that seven out of ten students would not know what to do if someone they knew was hurt, yet the majority said they would like to learn FA [35] .
Our search reveals that the unsatisfactory FA preparedness is not exclusive to the Saudi student community, whereas in Lublin, Poland, 67% of the students admitted that their knowledge and skills are insufficient to conduct FA and that they wished they would have the opportunity to improve this very part of their learning objectives [19] . In Cambodia, too, the assessment of knowledge of the students revealed significant inadequacies in knowledge about burn prevention and first aid in general [32] . In agreement with a body of research on the FA knowledge inadequacy between similar population stratum, our study definitely shows that the level of knowledge of the secondary-school students was significantly higher among those who had attended FA training courses, as opposed to untrained peers. For insistence, Sosada, et al. [21] reported that their students who had a diving license (necessitates completion of BLS training), had significantly higher level of FA knowledge in comparison to those who did not have the opportunity to attend BLS training. An interventional study from Norway also compared between subject classes which participated in a FA-training program and control classes which resumed normal education without supportive FA-training found a significant differences in many of the correlates to self-efficacy, skills and attitudes toward giving and learning first aid [36] . The non-significant difference in knowledge of our trained-and untrained-students regarding some items e.g., heart attacks, diabetic patients and RTAs may imply that students tend to gain FA orientation through schools, if any, as an extra-curricular activity.
Televised material as well as the parents, is the chief source of information about first aid in this study's population. An almost similar finding was reported in a study where it was reported that televised campaign is an effective method to improve viewers' FA knowledge including youngsters. In a survey study conducted to assess the impact of televised messages targeting FA and BLS, it was revealed that these messages are trustable and could have an impact on young viewers when it is provided by an authority figure such as a physician, teacher, parent, or the Ministry of Health [37] . In our study, the most preferable source of information about first aid was also thought to be physicians. These findings further support the fact that visual learning is more comprehensive and effective, especially in the young age groups, and students in this age can retain more knowledge through visual methods more than lecturing and only auditory unattractive methods [19] [29] . It is highly recommended, thereby to focus future training activities using modern visual methods of learning. Moreover, students are more convinced when they get their information; learn directly from physicians [37] , as a most trustful source of medical information, especially FA, and almost as preferably from nursing staff. This conceptualization is worth consideration in designing future training programs; make them shared by physicians beside other qualified medical staff members. Eventually, concern should be directed to reviewing school curricula to assess the magnitude of the body of FA information included. Policymakers in the local and national Saudi departments of education should include more information covering FA required data, especially in the later stages of education, i.e., intermediate and secondary schools. Optimistically, the majority of our students agree on the need to disseminate FA awareness in the whole community. Disproportionately, only more than half of our students agree to administer FA in school curriculum. The paradox here that only half (56.6%) of our students see that including FA in the curriculum (an endeavour tested in many countries and proved effective in increasing the awareness and self confidence of the students about their abilities in conducting FA when needed), would ever improve their FA knowledge may well be attributed to the impression that Saudi students have been subject to inheriting FA learning the shape it is handled in school till present as an optional (less important) area of inquiry, e.g., compared to core subjects (e.g., math or science). And even if presented, an FA class would be stuffed with didactic material that lacks attraction, fun and demonstration, and hence perceived as being of a little use. As such, many students may doubt the value of adding current FA teaching in the curriculum. Particularly dealing with such cumbersome scientific topics like medial emergency may not be that appealing to youngsters especially that the task embraces large volume of responsibility and demands a high degree of confidence not all students are able to provide unless equipped with. Needless to say, relating proper and practical information on FA and BLS would be an invaluable opportunity for a tangible improvement of the outcome of acute health emergencies in the Saudi community, at least ensuring supporting people's threatened life until professional assistance shows up. Nonetheless, the mainstay of the acceptance and success of such training endeavor involves the set up and the approach we use to endorse, stressing the need to "gift-wrap" it in an attractive framework to catch the students' utmost attention. In Turkey [29] , most participants in the FA and BLS training course which adopted attractive practical approach as being facilitated by academic supervisors considered the program most successful and effective.
The present work adds important data about first aid preparedness and potentials among an important sector of the Saudi community, namely secondary school children that can be used to improve the outcome of health emergency problems in the community. Given that out of 26.9 million Saudi population; 46% is under the age of 21 [37] (19.4% 15 -24 years of age, 27.6% 0 -14 years), including secondary-school age children, equipping such population with proper FA capabilities and allowing them to proactively participate in this field of health demands is worth the investment. Due to the administrative limitation that boys and girls schools are strictly separated in Saudi Arabia, and probably the need to have allocated double amount of resources and time to cover up both sexes, only boys were accessible to us in this research. Based on the findings of this study, it is strongly recommended that an integrated plan including both theoretical and practical training using the "ABC" simplified program [30] in FA tailored to students should be included in the educational material of the secondary schools. Conducting a pilot endeavor of the feasibility of implementing the pyramidal training approach on FA starting by the medical students at the top of the pyramid through the teachers as the body of the pyramid and ending with the students as its base is worthwhile contemplation. Further researches are needed to assess the skills of the trained students on conducting the wide array FA including BLS, trauma, injury, and important systemic health emergencies. In parallel, emphasis should be put on the FA messages delivered through mass media, and make benefit of the physicians in this field as they, according to this study and other studies [38] , are predominantly the most trustable for the students to provide these messages. Further, well-trained students who have graduated from such well-structured FA training programs may well be significant aide in transmitting the gained FA knowledge and skills to their student community, their families, and the entire population. In conclusion, maintaining and improving FA skills of secondary-school age children have a crucial effect in alleviating the consequences of medical emergencies suffered in Saudi Arabia, with an invaluable both public's health benefits and economic savings. Emphasizing and promoting for incorporating FA training in secondary-and also all age-Saudi school curricula is pivotal for enhancing the success potential of the present and future national emergency-control first-aid efforts.
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